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1. Claims 1, 3-12 and 21-40 have been examined. 

Acknowledgment of papers filed: election and claims filed on 20 November 2006. 
The papers filed have been placed on record. 

Claim Objections 

2. Claim 27 and 28 are objected to because of the following informalities: 

it appears Applicant intended to state “pipeline stage” rather than simply the word 
“pipeline”. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

4. Claim 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Hammond 
(U.S. Patent No. 5,774,686). 

5. Regarding claim 9, Hammond discloses a processor having a pipeline control 
architecture (Hammond fig. 8), said processor comprising: a unit for receiving a stage- 
number setting instruction; and a unit for setting variably the number of stages in the 
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pipeline control in response to the received stage-number setting instruction (Hammond 
col 15 line 47-53). 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1, 3-4, 6-8, 21-37, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hammond (U.S. Patent No. 5,774,686) in view of Trivedi (U.S. Patent 
No. U.S. Patent No. 6,430,674). 

8. Regarding claim 1, Hammond discloses a processor having a plurality of 
processor functions for executing each of a plurality of instruction sets (col 4 lines 12- 
15), comprising: a system instruction decoder (fig. 8 reference 830 and 835) for 
decoding a system instruction that is not executed by any of the plurality of processor 
functions (col 14 line 48 to col 15 line 5); and a system instruction execution unit for 
selecting one of the plurality of processor functions in response to said system 
instruction decoded by said system instruction decoder (fig. 8 reference 840). 

Hammond fails to disclose a decoder used exclusively for the switch instruction. 
Trivedi discloses a decoder (fig. 3 reference 306) used only for the switch 



instruction (col 4 lines 23-27). 
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Hammond would have been motivated to utilize the detector to pick switch 
instructions out of a general decoder to save in area and power. Using shared logic for 
both decoders of Hammond would reduce the area of the design. Additionally, the 
detector is implimented to save power (col 6 line 47 to col 7 line 7). 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Hammond and allow a detector unit of Trivedi to 
detect switch instructions and decode them seerately from the rest of the instructions. 

9. Regarding claim 3, Hammond/Trivedi discloses the processor according to claim 
1 , wherein at least two of the plurality of processor functions share hardware resources 
(Hammond fig. 8 reference 840 and col 15 lines 51-57). 

10. Regarding claim 4, Hammond/Trivedi discloses the processor according to claim 
1 , wherein at least two of the plurality of instruction sets include a common instruction 
(Hammond col 15 line 47 to col 15 line 5), 

Note that the switch instruction is considered to be the "common instruction"; 
however, the instruction sets have many common instructions that are only translated 
versions of the other (Hammond col 15 lines 47-53). 

And a plurality of processor functions corresponding to said at least two 
instruction sets share an instruction set decoder for decoding the common instruction 
(Trivedi fig. 3 reference 306). 
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1 1 . Regarding claim 6, Hammond/Trivedi discloses the processor according to claim 
1 , further comprising a storage unit for storing processing control data corresponding to 
each instruction included in the plurality of instruction sets (Hammond fig. 8 references 
752 -758); 

Note: In addition to the registers shown, a processor must contain many control 
signals to affect the performance of the execution unit, multiplexers and various other 
alterable modules within the processing system. 

Wherein on the basis of an entered instruction and information regarding a 
selected processor function, an address that corresponds to the entered instruction is 
generated and processing control data corresponding to the entered instruction is read 
out of said storage unit (fig. 8 reference 734). 

Note that the claim language is rather ambiguous. It sounds like it requires only 
an address being fetched (like from the cache) and the control signals of the instruction 
at that address being stored. 

12. Regarding claim 7, Hammond/Trivedi discloses the processor according to claim 
1 , wherein at least two processor functions among the plurality thereof have a common 
instruction set (Hammond col 15 line 47 to col 15 line 5). 

Note: see claim 4. 

13. Regarding claim 8, Hammond/Trivedi discloses the processor according to claim 
1 , wherein at least one processor function among the plurality thereof undergoes 
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pipeline control in which number of stages thereof is set variably, and the number of 
stages in the pipeline control is set in response to a predetermined system instruction 
(Hammond col 15 lines 47-53). 

Note that, for a particular instruction set, a separate decoding (translating) stage 
is added. 

14. Regarding claim 21, Hammond/Trivedi discloses a processor apparatus 
comprising: an instruction fetch register for storing an instruction fetched (Hammond fig. 
8 reference 732); a plurality of instruction decoders (Hammond fig. 8 references 830 
and 835), each receiving and decoding an instruction of an instruction set associated 
with said instruction decoder (Hammond col 14 line 47 to col 15 line 5); a plurality of 
instruction execution controllers (Hammond fig. 8), 

Note that little patentable weight is given to the distinction of a "plurality" of 
instruction controllers since, in any processing system, a single controller can be 
conceptually broken into several modules, each reasonably considered a separate 
controller. 

Each being provided in association with the corresponding instruction decoder, 
for receiving a decoded result of the instruction by the corresponding instruction 
decoder for controlling the execution of the instruction; 

Note that one purpose of a decoder is to generate control signals. The controller 
to which these signals are sent are considered to be associated to the controllers. 
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An instruction set change over unit for selecting at least one among the plurality 
of instruction decoders and for supplying an instruction output from said instruction fetch 
register to the selected instruction decoder (Hammond fig. 8 reference 820); a system 
instruction decoder receiving a predetermined system instruction from instruction fetch 
register for decoding the predetermined system instruction (Trivedi fig. 3 reference 306); 
and a system instruction execution controller receiving the decoded result from said 
system instruction decoder (Hammond fig. 8 reference 840); said system instruction 
execution controller controlling said instruction set change over unit to change over the 
selection of the plurality of instruction decoders, in accordance with said system 
instruction decoded by said system instruction decoder, in case said system instruction 
being an instruction specifying the instruction set to be used among a plurality of 
instruction sets (Trivedi col 4 lines 24-27 and Hammond col 15 line 47 to col 15 line 5). 

15. Regarding claim 22, Hammond/Trivedi discloses the processor apparatus 
according to claim 21, wherein said system instruction execution controller performs 
control to dynamically change over the number of stages in a pipeline from an 
instruction fetch stage to an instruction execution stage for an instruction set being 
used, in accordance with said system instruction decoded by said system instruction 
decoder, in case said system instruction being an instruction that specifies the number 
of pipeline stages for the instruction set (Hammond col 15 lines 47-53). 



Note: see claim 8. 
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16. Regarding claim 23, Hammond/Trivedi discloses the processor that performs a 
first instruction set and a second instruction set and a second instruction set, 
comprising: 

a first processing unit that executes processing based on only a first decoded 
result, among a first decoded result and a second decoded result, the first decoded 
result being a decoded signal of an instruction included in the first instruction set, the 
second decoded result being a decoded signal of an instruction included in the second 
instruction set (Hammond fig. 8 reference 850 and 855; col 14 lines 14-16); and 

a common processor unit that executes processing based on both the first and 
second decoded results (Hammond fig. 8 reference 840). 

17. Regarding claim 24, Hammond/Trivedi discloses the processor according to 
claim 23, further comprising: 

a first decoder that generates the first decoded result by decoding the instruction 
included in the first instruction set (Hammond fig. 8 reference 830); and 

a second decoder that generates the second decoded result by decoding the 
instruction included in the second instruction set (Hammond fig. 8 reference 835).\ 

18. Regarding claim 25, Hammond/Trivedi discloses the processor according to 
claim 24, further comprising: 
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a second processing unit that executes procession based on only the second 
decoded result among the first and second decoded results (Hammond fig. 8 reference 
855) 

19. Regarding claim 26, Hammond/Trivedi discloses the processor of claim 23, 
further comprising: 

a common instruction set decoder that decodes a common instruction including 
commonly in the first and second instruction sets (Trivedi fig. 3 reference 306). 

20. Regarding claim 27, Hammond/Trivedi discloses the processor of claim 24, 
further comprising: 

a pipeline stage that is provided between the first decoder and the first 
processing unit (Hammond fig. 8 references 825, 740 and 840). 

21 . Regarding claim 28, Hammond/Trivedi discloses the processor of claim 25, 
further comprising: 

a first pipeline provided between the decoder and the first processing unit; and a 
second pipeline provided between the second decoder and the second processing unit 
(Hammond fig. 8 references 825, 740, and 840). 
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22. Regarding claim 29, Hammond/Trivedi discloses the processor of claim 28, 
wherein the first pipeline stage has a different number from said second pipeline 
(Hammond col 15 lines 47-53). 

23. Regarding claim 30, Hammond/Trivedi discloses the processor of claim 27, 
wherein said stage number of the pipeline is variable (Hammond col 15 lines 47-53). 

24. Regarding claim 31 , Hammond/T rivedi discloses the processor of claim 28, 
wherein the stage number of the first and second pipeline are variable (Hammond col 
15 lines 47-53). 

25. Regarding claim 32, Hammond/Trivedi discloses the processor of claim 

24, further comprising a system instruction decoder that decodes a system instruction 
which selects use of any one of the first and second decoders (Hammond col 14 line 48 
to col 15 line 5 and Trivedi fig. 3 reference 306). 

26. Regarding claim 33, Hammond/Trivedi discloses the processor of claim 32, 
wherein said system instruction decoder is provided separate from the first and second 
decoders (Trivedi fig. 3 reference 306). 
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27. Regarding claim 34, Hammond/Trivedi discloses the processor of claim 24, 
wherein any one of the first and second decoders is selected for use in response to an 
interrupt signal (Hammond col 14 line 48 to col 15 line 5). 

28. Regarding claim 35, Hammond/Trivedi discloses the processor of claim 32, 
wherein said system instruction includes at least one of instructions for setting power 
voltage and/or operating rate at which the processor operates (Trivedi col 7 lines 4-7). 

29. Regarding claim 36, Hammond/Trivedi discloses the processor according to 
claim 23, further comprising: 

a memory that stores both the first and second decoded results (Hammond fig. 8 
references 850 and 855, as a single entity). 

30. Regarding claim 37, Hammond/Trivedi discloses the processor according to 
claim 36, further comprising: 

a second processing unit that executes processing based only on the second 
decoded result among the first and second decoded results (Hammond fig. 8 reference 
855). 

31 . Regarding claim 40, Hammond/Trivedi discloses the processor according to 
claim 23, further comprising: a register file being specific to the first instruction set (col 
14 lines 14-16). 
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Note that the fact that instructions can access information from a different 
instruction sets’ register file doesn't mean that the register files aren’t specific to a 
particular register file. The register files are still organized to complete instructions of a 
particular instruction set and have memory allotments that are specific to the instruction 
set. 

32. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hammond/Trivedi in view of Dalvi (U.S. Patent No. 6,167,529). 

33. Regarding claim 5, Hammond/Trivedi discloses an instruction that sets the 
power-supply voltage at which the processor operates (Trivedi col 7 lines 5-8). 

Hammond/Trivedi fails to disclose an instruction that alters the clock frequency. 

Dalvi discloses switching the operating speed based on the instruction to be 
executed (col 2 lines 40-51 ). 

Hammond/Trivedi would have been motivated to utilize the teachings of Dalvi 
because it allows each architecture to be executed at it's greatest potential with respect 
to power and speed. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the computing system of Hammond/Trivedi and allow the switch 
instruction (causing a change in instruction set) to set the speed of the processor, 
similar to the teachings of Dalvi. 
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34. Claims 10, 11, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hammond/Trivedi in view of Glass (U.S. Patent No. 5,774,686). 

35. Regarding claim 1 0, Hammond discloses the processor of claim 1 . 

Hammond fails to disclose that it is on an integrated circuit. 

Glass discloses a system on an integrated circuit (col 4 lines 21-25). 

At the time of the invention, one skilled in the art would have been motivation to 
make the combination based on the reasoning disclosed in Glass that an integrated 
circuit “is highly advantageous for space, speed, power consumption and cost reasons" 
(col 4 lines 23-25) 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Hammond and integrate it in an 1C as disclosed 
in Glass. 

36. Regarding claim 11, Hammond/Trivedi/Glass discloses a system LSI circuit 
having a plurality of the processors set forth in claim 1. 

Examiner takes Official Notice that it is commonly known in the art that multi- 
processing systems can dramatically increase throughput. Hammond/Glass would 
have been motivated to utilize a multi-processing system for that reason. 

37. Regarding claim 12, Hammond/Glass discloses the system LSI circuit according 
to claim 1 1 , wherein the plurality of processors operate based upon either a first pattern 
in which all processors operate according to the same instruction set, or a second 
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pattern in which at least one processor operates according to an instruction set that is 
different from those of the other processors. 

Note that the references, as combined, create instruction set options that are 
entirely user controlled. For that reason, the processor has the option to do each of the 
modes described in this claim, based on the positioning of the switching instructions. 

38. Claim 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hammond/Trivedi in view of Kahle (U.S. Patent No. 6,725,354). 

39. Regarding claim 38, Hammond/Trivedi discloses a processor that performs a first 
instruction nset and a second instruction set, comprising: a first processing unit that 
executes processing based on only a first decoded result, among the first decoded 
result and a second decoded result (col 15 lines 34-46), the first decoded result being a 
decoded signal of an instruction included in the first instruction set, the second decoded 
result being a decoded signal of an instruction included in the second instruction set (col 
15 lines 34-46) 

Hammond/Trivedi fails to disclose a common processor unit based on the 
interpretation of this claim. 

Kahle discloses two instruction paths having a shared execution unit for common 



instructions (col 1 lines 32-62). 
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Hammond/Trivedi would have been motivated to utilize this technique to increase 
efficiency of the system by increasing parallelization but limiting the amount of hardware 
available. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Hammond/Trivedi and include a common 
execution unit of Kahle. The combination would follow the pattern provided in 
Hammond col 15 lines 34-46 where each execution unit contains its own register file, 
which satisfies the limitations of claim 38. 

40. Regarding claim 39, Hammond/Trivedi/Kahle discloses the processor according 
to claim 37, further comprising: a first register file for the first processing unit (fig. 8 
reference 850; col 15 lines 34-46), a second register file for the second processing unit 
(fig. 8 reference 855; col 15 lines 34-46), and a common register file for the common 
processor unit (Kahle col 1 lines 32-62; Hammond col 15 lines 34-46). 

Response to Arguments 

41 . Applicant's arguments filed 21 May 2007 have been fully considered but they are 
not persuasive. 

42. Applicant states: 

"Hammond discloses a fixed procedure, not a variable number of stages. Because the procedure 
of Hammond is fixed, Hammond does not disclose or suggest setting variably the number of stages in a 
pipeline control architecture in response to the received stage-number setting instruction, as recited in 
claim 9. Thus, Hammond does not disclose or suggest each feature of claim 9. ” 
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Applicant further states: 

“Hammond does not disclose either stage-number setting instructions or setting variably the 
number of stages in a pipeline control architecture and hence does not disclose each and every feature of 
the invention has recited in independent claim 9, so that it is patentable over the art of record in the 
application. ” 

Examiner disagrees. Col 1 5 lines 47-53 discloses an embodiment of the 
invention with a translator that translates x86 based instructions into a 64-bit based 
instruction set. This is different than the embodiment shown in fig. 8 where both 
decoders are in parallel. In the citation, an embodiment is described where translator 
830 is connected serially to decoder 835. This means that x86 instructions will require 
an extra pipeline stage than 64-bit instructions (that will bypass the translator and go 
immediately to decoder 835). Consequently, an x86 instruction can be considered a 
“stage-number setting instruction” where the number of stages are variably set in 
response to receiving said stage-number setting instruction. 



43. Applicant states: 

“The Examiner asserts that Trivedi discloses a decoder used exclusively for the switch 
instruction. Applicant respectfully disagrees. Trivedi discloses a detector that can detect the presence of 
a mode switch instruction in the decoder (column 4, lines 24-26). Trivedi further discloses multiple 
decoders, one for each instruction set (column 4, liens 2-24). The multiple decoders of Trivedi decode 
instructions into fixed length microcode that are then executed (column 4, lines 28-31, emphasis added). 
However, Trivedi does not disclose or suggest 'a system instruction decoder, provided separately of the 
plurality of processor functions, for decoding a system instruction not executed by any of the plurality of 
processor functions' as recited in claim 1.” 

Examiner disagrees. Col. 1 initially describes “a plurality of processor functions 
for executing each of a plurality of instruction sets.” Examiner considers these 
processor functions to be execution units 304 (see also col 4 lines 4-20) excluding the 
particular execution unit that governs the switch instruction. It follows that Trivedi 
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discloses “a system instruction decoder (detector 306), provided separately of the 
plurality of processor functions (in particular, separately from the execution units 304 
that do not execute the switch instruction), for decoding a system instruction not 
executed by any of the plurality of processor functions (again, the “plurality of processor 
functions” do not execute the switch instruction). 



44. Applicant states: 

“Regarding independent claim 21, as discussed above, Trivedi discloses a decoder 302b and a 
detector 306 which can detect the presence of a mode switch instruction in the decoder. Trivedi does not 
disclose or suggest a system instruction decoder receiving a predetermined system instruction. Thus, the 
hypothetical combination of Hammond and Trivedi does not disclose or suggest each feature of 
independent claim 21." 

It is unclear where the confusion lies with this rejection. Perhaps Applicant does 
not believe that a detector can be properly used to anticipate a decoder. If this is the 
case, Examiner disagrees. A decoder is a module within a microprocessor that 
receives instruction bits and generates appropriate control signals based on the 
instruction type. This is clearly the functionality of the detector (fig. 3; col 6 lines 47-55). 



45. Applicant states: 

"Further, the Examiner asserts that Hammond discloses a first processing unit that executes 
processing based on only a first decoded result among a first decoded result and a second decoded 
result, and a common processor unit that executes processing based on the first and second decoded 
results, as recited in independent claim 23. Applicant respectfully disagrees. Hammond discloses an 
execution unit 840 to execute the decoded instructions from both instruction sets (column 14, lines 11- 
14). No other processing units are disclosed. Further, Hammond discloses that the register file 850 
stores the values related to the x86 instruction set and is accessed by the execution unit 840 based on 
the instructions in the 64-bit instruction set, and therefore the register 850 does not execute processing 
based on only the decoded results of the x86 instruction set (column 14, lines 14-35, Figure 8)." 

Examiner disagrees. Applicant’s characterization of Hammond appears to be 
correct; however, Applicant’s arguments appear to be based on limitations that do not 
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exist within claim 23. It is true if “a first decoded result” is an X86 instruction storing 
information in its corresponding register file and “a second decoded result" is a 64 bit 
instruction that accesses the X86 register file as described in col 14 lines 14-35, then it 
follows that the first processing unit would riot execute processing based only on a first 
decoded result. Therefore, it is true that an embodiment of the reference can be found 
that does not anticipate claim 23. 

However, this fact does not make the rejection improper. Examiner is required to 
find only one embodiment of the invention that anticipates the claim. Therefore, when 
“a first decoded result” as an X86 instruction storing information in its respective register 
and, similarly, “a second decoded result” is a 64-bit instruction storing information in its 
respective register file, the remaining limitations of the claim logically follow. The 
execution unit 840 processes based on both decoded results; the X86 register file 
processes based only on the first decoded result; and the 64 bit register file processes 
based only on the second decoded result. The claim is properly rejected. 

46. Examiner further notes that claim 1 does not contain all the limitations of claim 2. 
In fact, the amendment requires “one of said system instruction decoded by said system 
instruction decoder, and a prescribed interrupt signal” as opposed to “said system 
instruction decoded by said system instruction decoder.” Therefore, claim 1 is now 
more broad than it was initially since only “one of the remaining limitations are required 
to be found in prior art. 
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Conclusion 

47. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




